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Author » Toffe, B.L., Okun', L.B., Rudih, A.P. 
Inst : en a ; ee : i: eg fs 
Title : Concerning Nonconservation of Parity in Weak ‘Interactions. 


orig Pub : Zh. ekeperim. i teor. pinikt, "1957s 32, No 2, 396-397 


‘Abstract : It is indicated that 42 invariance with respect to charge 
conjugation takes place in the case. of weak interactions , 
then the effects noted by Lee and Yang (Referat Zhur Fizi- 
ka, 1957, No 6, 16485), in which nonconservation of parity 
appears, vanish, since the corresponding psevudo-scaler 
terms vanish. By way of examples, the authors consider - 
the decay of hyperons and the beta-decay of polarized nu- 
clei and show that the invariant requirement with respect 

to the charged conjugation leads to & vanishipg of ‘all the 
effects connected with the nonconservation of parity, It 
ig noted that experimnts by Wu et al. ; oe 
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TITLE On the capture of Polarized Negative Myons py liucled- 
i- Buseian) 


55 (0 zaknvate re wyarizovannykh de <Rencre yadran eee 
PERIODICAL gnurnal Zksperim.t Teoret -Fizikss 1957+ Vol 33, 3F Ty PP 308-509 (usSE) 


ABSTRACT The theoretical inve 


cal with experimental results, +0 drat conaluaions with respect to the 


character of the weak interaction of myons 
ture of 8 totally polarized myon by 8 nuc- 


of 8 totality of all 

(7 05%») (@, (- i558 )+ nerm.conj» (i= 3 ,V,TrhsP) ax 

The neutrino is here considered to nave two components + By taking 
the four varieties §,V,T and A into account it is possibile to 0 over 


to nonrelativistic appro 
ty 


5 varieties of the snore sotaontin(1/2)2, “€ 


expressions 4 
puted. The author here anvestigates the nost frequent of all cases, 
‘Card 4/2 - Lees that in wnich on the occasion of the capture of the negative 
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Phe neutrons pro- 
(their momentum 4s inversely 
) must mainly have the same (or 
For the angular 
sve @ denotes the 
; fF the neutron and the 
of the scalars and pseudo- 
of the tensorial and exially 
in general, not be conputed by 


yeotorial variety the value of & cans 
n here. Experimental measuring of the, an- 
art of the spectrun) 


means of the 

lar distribu an energy in the upper .? 

On the occasion , ture polarized negative myons in Light 
nuolei makes it poss guish between the aifferent va- 
riants of interaction myons and nucleons. 

(No Liustrations ) 


On the Capture of Polarized Negative yo 
neutron and @ a are created. 


duced on the ocoasion. 0 
directioned to that of the neutrino 
opposite) direction to that of + 
distribution the formise a/d 
angle between the direction of 
spin of the myon. In the case 
vectorial varieties; Bei. In the case 


myon one 


ASSOCIATION Not Given. 

PRESENTED BY 

SUBLITTED 25.4.1957 

AVAILABLE Library of Congress: 
Card 2/2 


an Ae 
CIA-RDP , = ¢ B) 45 ' 
ee oofgnd¥ps18620014 
of | woe : : 


Re he 
| ao onaree of 


wo 
ae ee 


=f ie Ot :. be 


ad A «particle ian Lend tA ik 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618620014-3 


t 


TOFFE,B.L. 


“Homogenous Nature] Uranium Reactor With Recycling of Plutonium = 
Produced", Ge paper to be presented at 1958 UN "“Atoms~for-Peacu"” Conference, . 


Geneva, Switzerland,.). 


"APPROVED FOR RELEASE: arene CIA-RDP86-00513R000618620014-3 


SEE aca cea TRIESTE THIEAHTORUL ta Tes or 1 Sem Ee be EMO BEE Bees bios. LTD 
Entice mit} nick dit te irae aoa : , ss ome: 


"Homogeneous Natural-Uranium Reactor with Recycling of Plutonius Produced." 


paper to be presented at 2nd UN Intl.' Conf. on the peaceful uses of Atomic 
‘Energy, Geneva, 1 - 13 Sept 58. 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618620014-3" 


"APPROVED FOR RELEASE: 


aD a 


ma Bee ee Seu eus os file 
: BERESTETSKIY, Vv. B., IOFFE, B. L., RUDIK, A. P, and TER -MARTIRCGYAN,: K. A. 


epee ema tarrtreta recta 


ij 


besa 40/2004 CIA-RDP86-00513R000618620014-3 


aba iedl 
: Be, “CEES Ol 


ut GOS = 40a sas Geveed 


(Acad. Sei. USSR) 


" @-Decay and Non-Conservation of Parity,” Nuclear Physics, Vol. 5, No. 3, 
Feb 1958 (No. Holland Publ. Co., Amsterdam) mer: 


Abst: Effects due to non-conservation of parity such as longitudinal and transverse 
polarization of -electrons, angular distribution of /2~- electrons from an or mted 
nucleus (including the case when the direction of the recoil nucleus momentum 16 fined) 
are examined in the prexent paper for the cases of allowed p-transitions and first: 
order forbidden transitions, It show that owing to the influence of the €oulanb 


fiela the magnitude of these effects for forbidden transitions in heavy and internmed- 
jate muclei is the same as for allowed transitions, perceptible deviations are 
observed in light nuclei (Z < 20). In the particular case of a 0-0 transition 
comparison with experiment may yield important data on 
coupling. Unique transitions (47 = 2, yes) for whic 
bution of oriented nuclei essent 
considered separately. 


the contribution of pseudoscalar 
h the electron anguler distri- 
dally differs from that for allowed. transitions are 
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TITLE: Conclusicns Srom the Two-Component sLeit spon Cheracter in 


B-Interactions (0 cledstvivukh is dvukhkomponentnon th piek- 
trona v 6B- veaimodeystviyakh) 


PERTODICAL: Zhurnal eksperimental'noy 1 pA camara Finiki 958. 
Vol, 34. Nr 5, ppe 1321-1325 (USSR) : 


ABSTRACT: jogt recent aeasunanents (Refs 1 + 5) bt the longitudinal 
polarization of electrons in the @-dachy shiv that the 
amount of the longitudinal polariz zation Co i? with good 
accuracy is equal to v/co in permitted transitions and of 
auperforbidden transitions in heavy nuclei. As can be shown 
bifafri gorous deduction from the formulae of p cravious ‘paper 
br F; Bo Herestetskiy et al. (Ref 4) the necessary and suffi- 


cient condition for the equation <o,) = v/e ia the existerice 
of the following relations between the interacting constants: 
: ne a Ch. Go oa M, Hamiltonian 
es Clo Cm Cm Cy ey. CY ,- The Ha 


assumes the form H - Bea Oa) CAG 1 15), W}rcompiex 


conjugate and the \- PAneien of the electrons is entered: 
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$07 /56-$4-5-40/6i 
Conclusions from the Two-Component Electron Character. in f'- Interactions 


1 


into all variants of the B-interastion with oniy 2 components. 
The authors examine the deductions from: the first given 
relationships, i.e. from the two-component character of: the 
electron in the G-interaotions. If the dnitraiiy given re- 
lations are satisfied the terma for the various effects: in 
the B=decay are considerably simplified, Thus enly six in- 
‘dependent combinations of the consatants:and of the matrix 
elementa remain in the permitted proceses. They are ex~ 
plicitly written down. The simplest exptriment: by which the 
amount of such a combination. can be determined is the teasure.- 
ment of the angular distribution of the-recoll. nuciei xhich 
ig found in experiments on the decay of oriented nuclear. In 
the latter mse also the polarization of: the retoil nucibus | 
or the direstion of the y~quantum in thé subsequent y-transi- 
tion is measured. The measurement of thi polarization of the 
electrons (of the longitudinal and also: of the. transverse 
electron), in the case of oriented nucléa and in correlation 
with theheutrino, cannot furnish any new evidence compared - 
to the experiments diacussed above, “or the determination 
of a complete information concernin tn @-interaction in the 
Card 2/3 permitted transition: it is sufficient to meavure 4 of tne - 
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3. AUTHOR: Ioffe, Be bs gov /56=34-5-53/61 
The Proof of the Absence of a Normalization. of the Con- 
stant in the Vectorial Variant of the B-Interaction | 
(0 dokazatel'stve otautstviya perenormirovki konatenty V - 
vektornom variante. B-vzaimodeystviya, 


TITLE: 


PERIODICAL: zhurnal eksaperimental 'noy i teoretichaakoy fiziki, 1958, © 
‘ Yol. 34, Nr 5, ppe 1343 ~ 1349 (USSR) a 
ABSTRACT: Gell-Mann and Feynman (Ref 1) assume that the constant of 
the vectorial part of the B~decay~interaction is, because 

of the interaction of the mesons with the nucleons, not sub- 
jected to the normalization, if a direct interaction between 
the pions and the electron-neutrino field is {ntroduced in 
such & way that the vectorial part of the Hamiltonian of the 


p-interacti on between meson 


He Cy Yes} + 2i(E*ary,.& - BED J. + hermite:. con- : 
+ : + : | jugate:; 

iy VY We 'y ‘ 2 

J. (1/2) tex" +y 5) » + The denotationis as follows 
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00 /56-34-5~53/61 
The Proof of. the Absence of a Normalization of the Constant in the ; 


Vectorial Variant of the f-Interaotion 
qt = (1/2) (8, + ity) - the operators of the isotope spin; 
d= (os gs g’) - the wave functions of the mesons. The relatio 


ae (1/2) (r, + ity) holds. This assertion by Gell-Mann and 


Feynman can be rigorously proved, if ‘the following is ae 
sumed: If the aforementioned interaction holds, the total- 
Lagrangian of the nucleons and pions (with congideration of 
their interaction, but not considering the interaction with 
the electromagnetic field) permits the group of the in- | 


finitely snall transformations 


y* (4 - i(s*y + wy) y's = = 14 - 24 (27% + T;"): ae 
Ine Jet ay [2®*,,, vy means of an infinitely small numerical 
function ‘Y . Then a theorem can be proved which has its 
analog in the Ward (Vord) theories in quantum electro- 
Card 2/3 dynamics. The process of, the proof is outlined. In the re- 
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peere nna with respect to the momen tum she ae 
cr(p, py O) = + tag “"(p) /2P, is obtained, If beside, the. pion- 


nucleon interactions also the interactions of the nucleons 
with the K-mesons and hyperons are considered then the | 
above given group of transformations canialso be extended 
to strange particles. There is 1 reference wht ch 


is Soviet. 
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Vaks, V. G., Joffe, B. LL. . 504 /56-35~1-30/59 
On the Ve +V +p Decay (oT+4e +. + YY -raapade) 3 


Zhurnal eksperimental'noy i teoreticheskoy, fiziki, 1958, ; 
Vol. 35, Nr 1, pp. 221-227 (USSR) : , 3 


Gell-Mann and Feynman (Ref 1) suggested a scheme of universal — 
weak interaction in which the interaction of nucleons with 

the electron-neutrino field is described by means of vec- 
torial and axieally-vectorial ‘variants. Proceeding from the - 
Hamiltonian developed for this case by Gell-Mann and : Feynman, 


the authors investigated Triyet ay + q decay. On the assump- 
tion that direct interaction exists between T-mesons and the 
electron-neutrino field in the vector theory, the ratio be- 
tween the probability of decay of the process under investiga- _ 
tion and the probability of T°-»2y-decay can be exactly ‘de- 
fined. For the ratio between the total probability for the 
decay T-+e +V +4 and that of Tat y -decay 5.107" is ob- 
tained, for We Wa ty , a an = og Mn ay” 
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On thee +V + Jf Decay S0V/56-35-1~30/59 - 


36.10°°, Finally, expressions are derived for the anguler- 
and energy distribution of electrons ‘and quanta. In e¢onclu- 
sion the authors thank I.Yu. Kobzarev and L.B. Okun! for 
their valuable discussions. 
There are 2 figures, 1 table, and 8 references, 2 of which 
are Soviet. 
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AUTHORS: Ioffe, Be bey Okun'y Le Be | gv /30-59-7-3/50 
TITLE: Investigation of Elenentary Particles (1ssledovaniye elementar- 


nykh chastits) | 
- peRIGDICAL:  Vestnik Akademii nauk SSSR, 1959, Er 7» pp. 17-26 (USSR) : 


apsrract: = “At present about 50 elementary particles are known (see Table) . 
which can be divided into several classes. In the first dless 
there is only one particle, the photon, the second group. 

comprises the leptons: the neutrino, electron and p-meson, the 
third group: the mesons (x and XK), the fourth ‘the baryons; 
nucleons (proton, neutron), and hyperonss The graviton may 
also be added to this list, although it has not been found ; 
‘experimentally, but its existence was predicted theoretically. 
All elementary particles show interactions which can be divided 
into three types: nuclear, electromagnetic, and weak inter- 
action. At present there exiatsa no logical theory describing 
all elementary particles and their interactions. Therefore. . 
only the general theorems of conservation of physics can ve: 
used for this purpose. This group of theorems is -based: upon: 
the invariance theory of physical equations with respect to 
coordina ons. The other group of mua N 7 


| 
| 
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66546 
Investigation of Elementary Particles | S0V/30-59-7-3/50 - 


theorems is connected with the coordinate‘reflection. One of | 
the basio variations of the physics of elementary particles 
is the replacement of particles by antiparticles which not 
only differ in their charge signs from one another, but also — 
in their nuclear properties, Elementary particles are classi-. 
fied on the basis of the following properties: mass, charge, . i 
spin, parity, parity with respect to time. A tavle shows a 
list of the elementary particles known at present as well as | : 
their properties. Among the three-kinds of interaction, electro- : 
magnetic interaction is investigated best. Nuclear interaction : 
is of decisive importance for ‘mesons, baryons and antibaryonss . 
A theory of nuclear interaction has not been developed up to 
now. The processes of weak interaction can be classified into 
“three groups. To the first group those processes belong in 
which only leptons take part, to the second group processes 
in which leptons as well as baryons and mesons. take part, The 
third group includes the slow processes in which leptons do 
not take part. This is the known decay of hyperons and K- 
mesons (see Table). At present the investigation of weak inter- 
actions is one of the essential problems of the physics of 
Card 2/3 elementary particles. In recent time the investigation of 
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Investigation of Elementary Particles — 504 /50-59- 1-3/50: 


elementary particles has been intensified. There is 1 table. 
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AUTHOR: - Ioffe, Be le : . ae ; 
ee emma * : oy 
artes o the Capture of p7-Mesons by Light Nuclei (0 sakhvete (~ 


mezonov legkimi yadrami) . 
PERIODICAL: Zhurnal eksperimental'noy i teoretioheakoy figiki, 195%). 
Yol 37) Nr 1(7)) pp 159-163 (USSR) - 


ABSTRACT: At present, there is every reason to.asaume. that.the.inter-: 
action between muons and nucleons - similar .te the. B-decay - 
ig described by the axial and vectorial wariant. Under.this. 
assumption, the author investigates the capture of negative: 
muons by light nuclei, in which the nuclei pass.over toa 
certain excited level with no neutrona or .pratons escaping: : 
te Aj = 0 +1 (no)holds for the changea of the moment and - 
of the parity of the nucleus, the theory. .of these processes: 
will be in full analogy to the theory of the allowed. tranai- 
tions in the f-decay, the only difference being that the 
momentum of the escaping neutrino is in the order of magnitude 
mn, (the mass of the muon) 80 that the corrections in the ex~- 


pansion into powers of R/t (R = radius of the nucleus, 
Card 1/4 x = wavelength of the neutrino) and into v/c of the nucleons 
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On the Capture of p «Mesons by Light Nuclei Ss | 
will be very important. The author starts from the universal 
theory of weak interactions by Gell-Mann and Feynman (wef 4), 

in which the B-current of the nucleons and pions is naintained, 
and the vectorial interaction ig in full analogy to elbatros 
dynamica. According to Gell-Mann (Ref 3), this enablee the 
corrections with respect to v/o of the riuoledna, and with — 
respect to R/X in the vectorial interaction, to be exprensed 

by the characteristics of the nucleus dn y-transitions. For 

the matrix element of linear interaction, the following | 
expressions hold with an accuracy up to the terms linear 

with respect to Yor, aye : beg eo 

c_ (av VF { J oe a 3 lv ed + a (vge" 29+ Fei yg fs Vs 


ny 2 ad : : 
Jo = (1/2)¥y OC + 15) Pye 3 (1/2)9y eC 495) Y ys = 
ip 4 and Pie denote the initial and the final wave functions 


of the nucleus, rf the neutrino moment, ‘and M the nucleon DASS+ 
Card 2/4 The first term in this expression is analogous to the: electric 


Uh sard chu, he 


CIA-RDP86-00513R000618620014-3" 


: “BEPROWVED FOR RELEASE: 08/10/2001 


Pac ee rica aan 
ve i ae 3 Es ema Wee 8 PES 2 PN PEE 2 


CIA-RDP86-00513R000618620014-3 


7 | | gov/56-37-1-25/64 
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interaction with charge diatribution in the nucleus, the 
second tern,to the interaction of the magnetic field with — 
the spin poH, the third term to the interaction of the electro- 
magnetic field with the current. An expresaion for tha natrix 
element of axial interaction is then derived. By means of 

the matrix elements mentioned hitherto, the total probability 
of p -capture, and the amount of longitudinal polarization 

of the nucleus in the capture of an unpolarized.meson. as well 
as the angular distribution and the polarization of the. 
nucleus in the direction of the meson apin during .the, oapture 
of a polarized meson can ge calovlated, Finally, the. capture 
of negative muons in a c!¢-nucleve. is glosely. investigated. 
Bi2 is formed, which is then retransforned.into.c!® hy. 
B-decay. The author thanks A. I. Alikhanov. and..I..5..Shapiro 
for suggestions concerning the execution of: the present paper, 
ap well as V. B. Berestetskiy and L. B. Okun! ..for useful © 
discussions. There are 12 references, .5. of. which are Soviet. 
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30V/56~37-6-22/55 
AUTHORS : ae onl A. D., Grashin, A. F., Toftes Biwi? Pomeranchuk, 
TITLE: Collision of Nucleons with Large Orbital Momenta 
. PERIODICAL: Zhurnal eksperimental' noy 1 teoreticheskoy fiziki, 
1959, Vol 37, Nr 6, PP 1663-1679 (USSR) 
. ABSTRACT: A method of calculation was developed for that part 


of the nucleon-nugleon scattering amplitude for large. 
orbital momenta L >> 1 which is due to the exchange 
between two mesons. The connection between this: 
amplitude and the scattering of real mesons by nucleons 
was established with the aid of the dispersion equations. 
The method is valid when, besides the condition £71, 
the inequality £4 /P>> 1 is also satisfied (here, 
4s mass of qr-meson; p 1s momentum of nucleon in the 
center mass system). The second assumption has @: 

- Card 1/3 physical meaning: the quasi-classical parameter 
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Collision of Nucleons with Large Orbital 76982. 
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cs L E/ >> 1/p, ioe., it is the condition of the 
collision fertpnery. In words, the classification: of: 
interactions according to their “degree of periphery” 
with a small expansion parameter has meaning only — 
when the above condition is satisfied. The main part 
of the asymptotic éxpansion parameter for the two- 
meson phases can be obtained by this method from. . 
the small parameter i/i( ££), which at ‘low energies 


ey) is VL , and with an Anerease in the energy . 
Mereases up to 1/£ (when € 1). The principle 

of the derivation was” that under he above assumption 

of the virtual meson exchange between nucleons, the - 
main role is ptayed by mesons with physical relation 
between the energy and the momentum (W* - eC ft ay: 
but with nonphysical relation between energy W = 0 
transferred by the momentum q™ = =, - Concrete 
examples of the calculation of two-meson phases and their 
Card 2/3 comparision with the one-meson phases will be reported 
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Collision of Nucleons with Large Orbital 76982 

Momenta . . SOV/56-37-6-22/55, 
by the authors in their forthcoming paper in this perigqdical. 
There are 4 graphs; and 23 references, 11 Soviet, 4 Italian, 
1 British, 7 U.S. The 5 most recent U.S. and U.K. | 
references are: S. Mandelstam, Phys: Rev:, 112, 1344; 
1958; R. Karplus, C. M. Sommerfield, E. H. Wichman, Phys. 
Rev., 114, 376, 1959; H. J. Bremermann, R: Oehme,. J. - 
G@. Taylor, Phys. Rev., 109, 2178, 1958; K. Symanzik, 
Progr. Theor. Phys., 20; 690, 1958; M. L. Goldberger, 
Proc. of the Sixth. Ann. Rochester, Conf., N. Y.,. 1956. 
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AUTHOR: Ioffe, B Lew, | | 
“TITIE: “Analyticity and Unitarity in the Scattering of 
Scalar Mesons on a Static Nucleon 
PERIODICAL: . Zhurnal eksperimental 'noy i teoreticheskoy figziks ; 
1959, Vol 37, Nr 6, pp 1764-1769 (USSR) _ 
ABSTRACT: Equations were derived for the determination of | 


the scattering amplitude from the analyticity and’ 
unitarity conditions used in solving. the problem : 
of scattering of scalar. neutral ‘and charged mesons 
on a static nucleon in the one-meson approximation. 
The analysis was carried out by preseribing the 
analytic properties of the scattering amplitude over 
the complex Riemann: multi-sheeted surface. Because 
of the statics of the nucleon, the contribution 
to the scattering amplitude of scalar mesons Cn 
nucleons is due only to S-wave. Therefore, she 

Cara 1/4 : 
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snasyuuedty and Unitarity in the Scattering 765 
of Scalar Mesons on a Static Nucleon Sov/5é- -37- 6-33/55 


general expression for the ampli euge of wie seatter ing 
has the following form: 


Po): + (24 yp 956, 


where W and k are energy and momentum of meson, 


oO: n 
respectively (h=c=#1); k= VW - 2%, th os 
the one-meson approximation the scattering prise © 
is real, The function f(W) has: two ‘points of: 
branching of the second order when (@ andi | 
W=-p , so that the Riemann surface: (WwW) consists 
of four shects. Because of relativistic invariance 


(according to mesons), the expressions “VW - JLand 


YW + P cannot enter se parately into £(W), but 
| 


only through the momentum k, 1.e., in the combination 


Card 2/4 
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‘ Analyticity and Unitarity in the Scattering 76993 
of Scalar Mesons on a Static Nucleon $0V/56-37-6-33/55 
e e Therefore, the four sheets coincide’ 


Card 3/4 


W = Le e 
in eaieee and the Riemann surface is: reduced to two 
sheets. The first sheet was designated as the one in 
which the relation @ = are w? -p* Was: 
within the limits 0<@<M, and the second sheet, 
as the one in which® <M <2. The unitarity - 
condition occurs only for physical values of | : 

; i - — 
energy (1.e., W is real,W > pf, arg Vw® - pe = 0), 
The condition can be described as follows: —— 


in fi(w) <= kL i(@)P, oobi; w > pe 


An analysis. revealed that the nonuniqueness of the 
solution may be of the nature of virtual or the | 
Breit-Wigner levels. K. A. Ter-Martirosyan, A. A, 
Logunov, and Yu. A. Gol'fand participated in the 
discussion of the subject. ‘There are 6 references, 
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Analyticity and Unitarity in the Scatterin : i 
of Scalar Mesons on a Static Nucleon 509 786-37-6-33,/55 | 
; 2 Soviet, hy S. The u.s eetenance: | : 
; ° ry On q 8 ares nS eH =: 
Mann, Proc. of the Sixthém. Roch. Conf., ine i 
S. Mandelstam, Phys. Rev., 112, 1344, 1928; L.) 
Castille ro, R. Dalitz, F. Dyson, Phys. Rev., 101, 
53,1950; T. D. lee, Phys. Rev., 95, 1329, 1954.” 


SUBMITTED: July 10, 1959 
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Experimental Phys), 110 copies (KL, No 15, 1960, 131) 
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“Application Limit of Theory of Weak Interactions." 


report submitted for the 10th Intl. Conf. on High Energy payeins 
Rochester, N.Y,, 25 Aug - 1 Sep 60 : 


paper to be presented by A. P. Rudik 
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83736 


s/036/60/030/004/029/ 048 
B006/B056 < 
Z448° aaa 

AUTHOR: - Joffe, B. L. 


\ ; 


TITLE: Renormalization in the Parity Non-conservation Theory 2 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fixiki, 1960, 


TEXT: Already several authors have dealt with questions relating to | 
renormalization in connection with the non-conservation of: parity, but, a8 
the author of the present paper says in his introduction, this was done 
either with a lack of sufficient completeness or of correotness. Therefore, 
the present paper again deals with these problems, viz. in a form that is 
as general and as comprehensive as possible. In the case. of non-conserva- 
tion of parity, the free equations may have a form that deviates from the 
uaual one. The author therefore (in part 1 of the paper) firet investi- 
gates the properties of these free equations (the equations of motion of 
the free particles). In part 2 the renormalization technique (for the re- 
normalization of mass, charge, and wave functions) is developed. As inter- 
action with parity non-conservation, the interaction of a charged spin- ; 
zero boson with a fermion field is investigated. In the last part of the 
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paper, the ‘technique is applied to a concrete exaaple, vik’ for tha. pur- 
pose of calchlating the asyaptotio behavior of the Green: function and the 


vertex parts with large p. The “three-T-approximation" ‘equation is “weed 
for the vertex part. The results obtained are finally analyzed. A diffi- 
culty arises above all in putting the renormalized charge equal to zero: 
The renormalized Green function has a nonphysical. singularity. In the 
following, the meaning of equation (3.12) is, above all, ‘dealt with and 
several detaile are discussed. The author thanke I. Ya. Pomeranchuk, 

A. D. Galanin, and G. M. Gandel'man for discussions, L. D. Landau is 
mentioned. There are 15 references: 8 Soviet, 1 British, 3 Italian, and 
3 us. 


SUBMITTED: November 6, 1959 
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8360k, 


3/056/60/038/005/037/050 


3006/8063; 
2 +. 690 : : 

AUTHOR : offe, Bo Le : 

TITLE? The Range of Application of the Theory of Weak: Interaction. 
. PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiaiki, 1960, 


Vol. 38, No. 5, ppe 1608-1614 


TEXT; The question as to whether the type of four-fermion interaction in 
the theory of weak interaction is conserved at high energies: and, if rot, 
at which energies the type of interaction begins to deviate from that pre- 
vailing at weak energies, is to be answered primarily by way: of experiment. 
An investigation of the energy dependence of the cross sections of weak 
processes must, if the type of interaction does not vary with growing energy, 


give ong E curves (g & 107? /ue is the weak interaction constant, M is the 
nucleon mass). Another possibility is an analysis of radiative losses for - 
various effects observed at low energies. A consideration of, the dimensions 
shows that the weak interaction at E~ 1/Vg ~ 102 Bev passes over into a 

strong interaction. When the radiative losses are calculated from the weak 
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8360h . 
The Range of Application of the Theory of Weak . 3/056 /60/038/005/037/050 
Interaction BO06/B065 3 


interaction, integration-after pulses oan be carried out up to pulses: » 
An 1g Assuming that the weak interaction retains its form up to 
pulses A , the atithor estimates the upper limit of A by making use of! ax~ 
perimental data. The following effects are particularly: suitable for this 
purpose; the equality of the oonstants of the vectorial interaction in . 

- and yp-decays, the pe + y and u->3e decay. The first effect is first | 
analyzed and the correction of first order in. gA@ to the vertex part in the 
muon decay according to the graph of Fig. 1 is determined. No first-order 
Gorrection to the vertex part results for a P-decay according to the graph ; 
of Fig. 2, and in the oase of a muon deoay there is only one if there | 
exists one of type (ev)(ve) and (p»)(yp) interaction (Fig. 3) instead of 
a (py) (Je) interaction (Fig. 1). The upper limit of A was estimated to be 
A120 Bev. If the last-mentioned types of interaction do not exist, a 
contribution to the vertex part is only made by the graphs of Figs, 6 and 7. 
Besides, the charge renormalization in second approximation (e272 is: 
carried out by use of Ward's theorem. A & 400 Bev is obtained in this case. 
Next, the author studies the process p-re + 7 which, according to experi-~ 
ments, probably does not exist. By use of the graphs of Figs. 8 and 9 the 
author obtains A < 50 Bev. The pt —> e* + ef + e deoay of the lowest 
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order with respect to gA@ (graphs of Fig. 10) gives a value for the upper 
limit of A , which is close to 400 Bev. All of these analyses: which are 
carried out in first perturbation~theoretical approximation, sra not |. 
very accurate for the estimate of A ; the error of A may be of the order 
of magnitude of this very A-value. I. Ya. Pomeranchuk and Ka. Sa eae 
Martirosyan are thanked for disougsions. Le B. Okun’ ia mentioned. Thee 
are 10 figures and 10 references; 2 Soviet, 6 US, 1 British, and 1 Italian, 
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report presented at the Intl. Conference of High Energy Physics, Geneve, 
hed July 1962 


Institute of Theoretical and Experimental Physics, Moscow, USSR 
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AUTHOR: toffe, Be be , : ; 
TITLE: _ Violation of the principle Ag = 4S sn lepton decay processes 

of Kemesons and the behavior of weak interadtions at nigh | ae 
oP ae 
} U 


PERLODICAL: ghurnal eksperimental'noy i teoreticheokey fiziki, ee ere 

; no. 5) 1962s 1411-1413 ete Ne ee 

cson thatthe K + ¥€° transition!) 

Koon +e + + and fo 
weak interactions can be: applied to: 

observed between the masses of the 


that weak’ interactions of the 
a, or, that the 
graph) contelne 


TEXT: Experimental data led to the conol 


can proceed in two Way, namely 

Ko en + e+ —K°, The theory of 

_. these processes. From the aifference 
‘ and xo-mesons, it is concluded either, 

leptons cease at energies of the oraer of the nucleon mas 

th) over the leptons (Feynman 

eS 
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AUTHORS: Gribov, V. N., Ioffe, B. L., Poneranchuk, I. Yae, or ALP. 
eed 
TITLE: Some Consequences of the pole shift hypothesis for highs 


energy processes 


PSRIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fisiki, ae cee 
no. 5; 1962, 1419-1421 ' : : 


TEXT: Some of the relations between the asymptotic values: of the total’ an 
cross sections of various processes are established using the theory of: Me 
tne reaction (R) matrices in the annihilation channel. It was found that 
in the spin- aa two-particle problem the ratio between any two. partial. 


amplitudes 7 i ft) is uniform (t - square of total energy), Inelastic 


scattering is two particles yielding one unstable particle in the final 
state is considered. The behavior of the amplitude is determined by the 


last pole righthand in the l-plane. The system v +n may pass over 
into a "quasi-vacuum" state with isotopic spin T = 0, total momentum 


j = 0, 2, 4,..., and positive parity. The state where the pole shift 
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a oft? determines the total and elastic cross sections at. high Siawetee: 


os between these states. At hte} energies the amplitude of the process 
considered is f(s,t) = Dare ae | 960) « 1, The cross, section of this 


brocess is proportional to sdeiee ic. + In(s/4m* ));" the constant c can be 
evaluated from experimental data. In accordance with this theory, | 
NW scattering shows D5 /2 and Fs /2 resonances in the energy range 10 ~ 27 


Bev. No P3/2 resonance with isotopic spin T = 3/2 nas: observed. Within 


the framework of this theory this must be due to the absence of 
"quasi-vacuum" states. The oross section of resonance state productions 


in processes passing a "quasi-vacuum" state does not decrease with | 
increasing energy. This means that such resonances can also be detected 
at high energies. For nucleon=nucleus scattering processes the relation 


a 2 
Cron Oe = On, is established. In general, Ons a2/3 {A - atomic nunber) 


but a dependence in proportion with A would faa contradict the abova 
relation either, 
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Lee Zhurnal eksperimental'noy i teoretichesloy finite, Ve 43, 
nde 1(7), 1962) 341-342 | = 3 
TEXT; ‘The resonance nature of the c,(B)-dependence & of the a! mason pro- a: 


duction in the.reaction K-+ praA+n (Bastien et al. Phys. Rev. Lett. a 
8, 114, 1962) is discussed. If the energy B (expressed in c. m Sep), oe. 
surpasses the threshold energy (my + My = 1660 Mev).of this reaction. wi 


20 Mev the production cross section 0, = 0.63+0. ‘44 mb, and if 
E-(a, +m, ) = 60 Mev, oy ¢ 0,04 mb. This 0, (B)- -dependence indicates that 
the system An has a resonance with a mass of about 1680 Mev, with 4 i 


nalf-width Te’ <10 Mev, the 4sotopic spin of the resonance state Y | 
being zero. The parity of Y is the same as that of the y meson, namely 
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negative. Among the possible teens modes of Y the mode’ ors tt isi the | i“ 
most probable. From an investigation of this mode if could be decided a / : 
whether the 4% meson is pseudoscalar or vectorial (Rosenfeld et al. Phys. 
Rev. Lett., 8, 293, 1962). | aoe 
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AUTHORS s Geshkenbeyn, Be Vo, Ioffe, 3B. Le ay ga 
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TITLE: An experimental possibility of verifying hypotheses on the: ~ 


nature of resonances 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fisiki, Vv. 43, 
no. 5(11), 1962, 1641 - 1842 ie a : 

TEXT; It igs shown that there is no need to attribute all of the nuderous 
recently discovered narrow mesonic or baryonic resonances. to real particles../ 
Since tne mass of many resonances differs only little from the sum of 
masses of any particles C and D, the resonance 2 can be assumed to’. : 
correspond with a CD bound atate, its width being determined by the transi- 
tions C+D-»A+B, or it can be assumed that 2 is a Breit-Wwigner resonance 
level of the system AtB. In any casé Z% is assumed to have a non-zero 
isotopic spin. Here an experimental possibility is discussed which makes 

‘4t possible to decide if the first mentioned hypothesis is tenable. This. 
possibility is based on the fact that, if 2 ig a CD bound state with small 


2 2 P % : 
binding energy (e a Pi a Te Le Math, +My) » the masa difference AM, 
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M. = 1385 Mev. Y, can be considered as an NX bound i (ce a pk°, xy an 
: nk", » and ry & 50:50 mixture of pK” and nK° bound states). The mass — 


¢ 5/056 af o43/05/031/058 
An experimental possaparsyy ahr B102 B104 
different isotopic Peery of the resonance have to squste the miss 
difference of the initial particles forming these components. This will. 
not be valid if Z is a Breit-Wigner resonange level of A+B, This method. 
is applied to the Y ,-resonance and the KA -resonance. t, ¢ Tat, avet, 


1 


\ 


SS. 


ec will be Bn 
M ye —M yy = (Mp + Mj.) — (Ma + Mx-) = 2,6, Mev, | i 
Wye — Myg = (My My) —E (My + Mi- F Mat My) = 1,3 MeY. 


the latter is given witheut correction for pK~ Coulomb interaction. | With 
it, 1.8 Mev result. AK s I = 1/2, M = 1650 Mev. Thia resonance can te | 
considered as a AK bound state (+1/2 components 3. +K? + 5°K+; ~1/2 ome 
ponent: = “K* +5°K°), The mass difference is : 
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“My, — M_y, = y, (Mer + Mx) + ls (Mr + Mx) _ 
— Py (Mx- + Ms) + Ye (Mrs + Mys)] = — 3,1 MeV, 


"Af the firet hypothesis-4e correct. With corr | 
action, one obtains “2.5 Mev. Sisilar considerations of the =-hyperon 
‘Tesonance show that > cannot be 


a A*® bound State; the: experimentally ob-. 
, Served mass differencesdiffer too much from the Calculated ones, 
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can be roved. For this purpose the Green, function ks, i 
Tehnenn-Kil Len expansion, and the dispersion rélation fdi 6h } vertex p 


necessity of an upper boundary for the coupling cote tat | jee ifow: given: ca ny 
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7 rod iB ia used to obtain the eaartene, inequality, 
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a ‘and beam, Heal )« This results in the relation g 26 16 “ Va/2q. thin 
bard oD Lal 


i sERS ay MBB ki + wot ; te a eas 
APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000618620014-3" 


-pEPROVED FOR eases ad ee CIA-RDP86-00513R000618620014-3 


a ~ 9/056/63/044/004/017/044 
Restrictions as to the magnitude... 5102/8 1a6 


sereea with the previously obtained result that for smal] binding siesgies'|| 
. the coupling constant decreases in ek to ¥4. For neutiron«proton 


S scattering, for exemple, ge = 1208 (4/2 ‘ can alaco te duatermined 
‘analytically by neans of a conformal oct tam In this ose 


o ast Yicisvice F 
was EV iad VIR a a 


$e obtained. Similar calculations are made far the aagai of di cre & Sree 
= Only an: the nonrelativiatic case (1-c¢t). ard aimglo rulatione obteadseds || 


Dnva = |G V = (l +. Vk), K59} 
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TOPIC TAGS: Regge pole , trajectory, vacuum pole | i 
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ee of the part{al ammltude in the aantitletden ¢ +E - 
aaa ng, @6 a function of the momentun trensfer pope at the 
>-lowing properties of the vecum-pole trajectory: 1) (0) = 2; 2) 4't) ta an! 
analyt? cue Punetion of ¢ in the complex t-plane with a eut Blome tie real excis from 
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* is found chet Re Uy (t)> 1.4 and 1G (t/% a )i* = 0.78, 
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A TITLE: Restrictions inpowed by the analyticity ‘condi cione on the a 
| cross section for the conversion of an electron positron pair anto 

! a pion pair 


| SOURCE: Zhurnal eksperimental' noy i teoreticheskoy figiki, v- aoe 
ie no. 3, 1964, 902-904 : 


' TOPIC TAGS: S matrix theory, field caet siemanekey ‘particle in- 
teraction, S matrix analyticity, form factor, charged pion form face | 
tor, pair conversion, pair conversion cross section to 


ABSTRACT: The authors assume that the: Uocietousaceiae eek factor | 
' F(x) of the charged pion has the’ following properties as a function. . 
of complex x: it is analytic in the entire cut complex plane, it. is 
real on the real axis to the left’ of x= 1, it grows no faster than, 
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a finité power as X goes to infinity in complex directions, and it 

. ds normalized to 1 at x = 0. From these properties they derive 

: xvestrictions on the cross section for et + ev ont + 7 averaged : 

“ over the energy. This work is related to previous: work of the | 

. authors (Geshkenbeyn and Ioffe, ZhETF v. 44, 1211, 1963). "The 
“authors express their gratitude to L. B. Okun* for useful remarks." | 
* Orig. art. has: 7 formulas. 
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Ai TOPIC TAGS: electrodynamics, ‘quantum ‘field theory, péjturbation 

theory, ci aaa Bhoton, iscattering cross section, vector 

ett 

_ABSTRACT! In view of recent ‘speculations on the possibility that 
y¢ ‘weak interaction is produced ‘by the.exchange of a charged vector. 
‘meson, the authors derive an exact energy limit above which the |. 
_\ various quantities involved in the “electrodynamics. of ‘the vector. 
| meson (vertex function, ‘scattering amplitude) cannot be. ‘described : 
o4 by the first approximation’ of perturbation. theory: without, contr 
“| dicting the. Sandanenter aah oe of oo. field theory .«:: The: 
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pis derived by considering two. effects ~- the polarization of vacuum, 
“.j due to vector mesons, and the scattering of a positive vector meson 
~o) by a negative vector meson. The analysis-of the polarizatidn of | 
4) vacuum yields a limit on the mass of a virtual photon, . above which _ 
the vertex function for the decay of the virtual photon ‘into two. |): 
vector mesons must differ greatly from its unperturbed value, so° . 
that the electromagnetic interaction of the meson must begin to cut 
i off. The scattering of positive: vector. mesons by hegative vector: |’. 
. {mesons yields an energy limit: above which the cross section for thid, 
* | scattering, calculated in the first: approximation of perturbation’! 
4 theory, excseds the unitarity: Limit. .“Tha authors. thank. Be Vet 
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